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" Device for Sizing a Yarn Sheet " 
Specification: 

The invention relates to a device for sizing a yarn sheet being moved in a conveying 
direction, having at least one sizing compartment for contacting the yarn of the sheet with 
sizing liquor, wherein a draw-in unit is connected upstream of the sizing compartment, and 
a squeezer for the sizing is connected downstream thereof, with means for pre-wetting the 
yarn in the sheet with a liquor which is at least diluted in respect to the sizing liquor, in 
particular preferably with hot water, prior to its contact with the sizing liquor, and with a 
wetting agent squeezer, placed between the pre-wetting means and the sizing compartment. 

A device of this kind is described in DE 42 34 279 Al. In order to be able to conduct 
the yarn sheet, which consists of a plurality of parallel guided individual threads, correctly 
through the compartment with the liquid wetting agent and through the sizing 
compartment, in particular through the squeezers, a linear tension is exerted on the yarn 
sheet. To this end a draw-in unit is already placed upstream of the first wetting 
compartment, which opposes a certain braking force to the pulling force exerted by the 
squeezers in such a way, that the yarn sheet is tensed in the individual compartments all 
over in the linear direction of the individual yarns. The known device requires a separate 
wetting compartment, upstream of which the draw-in unit and downstream of which a 
wetting agent squeezer is placed. This entails a corresponding production outlay. An 
installation of the type described has a total width - measured in the axial direction of the 
squeezers - on an order of magnitude of 3 m. Therefore the center area of the yarn sheet is 
difficult to reach from the side of the machine. Since two or more units follow each other in 
the known device, the portions in the center of the machine can only be reached with 
difficulty from the inlet or outlet of the machine, even if the yarn sheet is fed from above or 
below. 
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The object of the invention is based on realizing a sizing device with a pre-wetting 
compartment connected upstream thereof in a compact manner in respect to easy 
accessibility, while simultaneously reducing the production outlay. 

The attainment of the invention in connection with the device recited at the outset 
5 consists in that the draw-in unit is simultaneously embodied multi-functionally as the pre- 
moistening means and as the wetting agent squeezer. Some improvements and further 
embodiments of the invention will be described in what follows and in the independent 
claims. 

In accordance with the invention, the pre-wetting means, including the associated 
10 squeezer, are integrated into the draw-in unit. A draw-in unit, such as disclosed in above 
mentioned DE 42 34 279 Al, for example, has three rollers. In accordance with the invention, 
these three rollers not only take on the task of a draw-in unit, but also that of a pre-wetting 
unit, including the associated squeezer. The draw-in unit therefore has a multifunction in 
accordance with the invention, i.e. it is used (as is customary) to let the respective yarn sheet, 
15 which had, for example, been drawn out of the unwinding creel of warping rollers, enter the 
sizing device at a predetermined speed. In accordance with the invention the further task is 
added, namely that of pre-wetting the yarn sheet with water or the like prior to entering the 
actual sizing bath, and to squeeze this pre-wetted yarn sheet in such a way that as little as 
possible pre-wetting agent gets into the sizing compartment; but the individual yarn 
20 remains moist. 

The described multi-function of the draw-in unit surprisingly also makes a compact 
structure possible at the same time, because the units, namely the draw-in unit, wetting 
trough and wetting agent squeezer, which up to now followed each other in the yarn 
conveying direction, are combined in a single unit with double- or multi-functions of their 
25 individual parts. Since in accordance with the invention the draw-in unit comprises the pre- 
wetting means and the associated wetting agent squeezer, no additional space is required 
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for the pre-wetting compartment. The draw-in unit, combined in accordance with the 
invention, can therefore be placed in the immediate spatial vicinity upstream of the sizing 
compartment. This results in an extremely compact construction, a so-called modular 
structure, of a sizing device with a pre-wetting compartment. The yarn sheet can be fed 
5 from below to the draw-in unit combined in accordance with the invention, so that the 
center area of the device is also accessible to a person standing in the center above the yarn 
inlet. 

Generally, hot water at a temperature at an order of magnitude of 85°C is used for 
pre-wetting. The yarn sheet should be squeezed and conducted into the sizing compartment 

10 at approximately this temperature. With the modular structure in accordance with the 
invention this is particularly easily possible, because the yarn sheet cools only slightly over 
the short distance of an order of magnitude of 1 m, between leaving the combined draw-in 
unit and running up on the first roller of the sizing compartment. A further reduction of the 
heat loss can be achieved if this area between the combined draw-in unit and the inlet to the 

15 sizing compartment is protected against heat loss by a cover or the like. 

In further accordance with the invention it is possible to associate the three rollers of 
the draw-in unit with each other and to press them against each other in pairs in such a way 
that a nip, open toward the top, is created between the first two rollers in the conveying 
direction of the yarn sheet, and the gap between the second and third rollers in the 

20 conveying direction is usable as a wetting agent squeezer. At least one of the rollers, 
preferably the second roller, moreover can dip into wetting fluid in a pre-wetting trough. 
The yarn sheet is preferably conducted over the top of the (horizontal) first roller of the 
draw-in unit through the nip between the first and second rollers. Preferably the nip is kept 
full of wetting agent. Thus the yarn sheet runs in an orderly fashion on the surface into the 

25 wetting fluid dammed up in the nip. At the bottom of the nip, the yarn sheet runs through a 
(first) squeezing gap between the first and second rollers along the surface of the second 
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roller, preferably through the wetting agent trough, and further on the surface of the second 
roller into the (second) squeezing gap, which corresponds to the wetting agent squeezer, 
between the second and the third rollers. There, the yarn sheet is squeezed sufficiently so 
that the individual yarn remains wetted, but transports the least possible amount of wetting 

5 agent into the sizing compartment. 

Thus, a draw-in unit combined in accordance with the invention comprises a pre- 
wetting device with two wetting and two squeezing stations. Only a total of three rollers are 
required for this, i.e. no more rollers than in any draw-in unit. Basically only means for 
charging the yarn sheet with wetting agent - i.e. in particular the fluid supply to the nip of 

10 the first and second rollers - are required in addition to the customary draw-in unit. 

The compactness of the draw-in unit combined in accordance with the invention in 
connection with the downstream-connected sizing compartment is further improved if the 
second and third rollers of the draw-in unit are arranged essentially vertically above each 
other (i.e. with roller axes located essentially vertically on top of each other). After running 

15 off the third roller, the yarn sheet can be conducted over a irtinimally short distance to the 
surface of the first roller in the sizing compartment. 

Some details of the invention will be explained by means of the schematic 
representation of an exemplary embodiment. 

The device in accordance with the invention comprises a combined draw-in unit, 

20 identified as a whole by 1, and a sizing compartment, identified as a whole by 2. A yarn 
sheet 3, for example a yarn chain, reaches the draw-in unit 1 via a reversing roller 4 from 
below in the conveying direction 5. The yarn sheet 3 runs up on the top of the first roller 6 of 
the draw-in unit 1, and from there reaches a nip 9, formed between the first and the second 
rollers 6, 7 above a first squeezing gap 8, or into a first wetting agent supply reservoir 10 

25 dammed up in the nip 9. The level 11 of the wetting agent supply reservoir 10 can be held 
constant with the aid of a pump 12. The pump 12 can convey fluid from a wetting agent 
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trough 13, into which the second roller 7 dips. The axes of the rollers are horizontally seated 
in the customary manner. 

The yarn sheet 3 is moistened in the first wetting agent supply reservoir 10, and is 
subsequently squeezed in the first squeeze gap 8, it continues on the surface of the second 
5 roller 7 through the second wetting agent supply 14 contained in the wetting agent trough 
13. 

The yarn sheet 3 dipped into the wetting agent trough 13 is further conducted over 
the surface of the second roller 7 to the wetting agent squeezing gap 16 (wetting agent 
squeezer) formed between the second roller 7 and the third roller 15 of the draw-in unit 1. 

10 There, squeezing of the previously twice wetted yarn sheet 3 down to an amount customary 
in wetting units takes place. In an exemplary embodiment the squeezing force in the first 
squeezing gap 8 is on an order of magnitude of 10 kN, in the second squeezing gap 16 
approximately 100 kN. The yarn sheet 3, which has been dewatered in the second squeezing 
gap 16 and is preferably still warm because of having been dipped into the hot wetting 

15 agent, preferably moves on as short as possible a free distance 17 from the surface of the 
third roller 15 to the surface of the first roller 18 of the sizing compartment 2. Should there 
be a danger of too great cooling of the yarn sheet 3 in spite of the only short distance 17, a 
thermally insulating cover 19 can be provided over the distance. 

The sizing compartment 2, which is connected downstream of the combined draw-in 

20 unit 1 of the invention, can be embodied in the customary manner. In the exemplary 
embodiment the yarn sheet 3 first passes through a first sizing agent reservoir 20, which is 
dammed up in the nip 21 above a first squeezing gap 22 between the first roller 18 and the 
second roller 23. On the surface of the second roller 23, the yarn sheet 3 then passes through 
a second sizing agent supply 25 dammed up in a trough 24, and finally over the surface of 

25 the second roller through a second squeezing gap 27 (sizing squeezer) provided between the 
second roller 23 and the third roller 26 of the sizing compartment 2. The third roller 26 can 
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also dip into the second sizing agent supply 25. The squeezing force in the squeezing gap 22 
between the first roller 18 and the second roller 23 can be of an order of magnitude of 10 kN, 
the squeezing force between the second roller 23 and the third roller 26 in the gap 27 can be 
of an order of magnitude of 50 nM. 
5 In the exemplary embodiment, the squeezing forces of the rollers can be set with the 

aid of pressure means 28 and 29, partially schematically represented, for example 
compressed air cylinders. In both cases the second roller 7, or 23, can be driven, while the 
other two rollers are idling along. 

A device for sizing a yarn sheet is described, having at least one sizing compartment 

10 for contacting the yarn with sizing liquor, upstream of which a draw-in unit is connected, 
and downstream of which a sizing agent squeezer is connected. In order to achieve pre- 
wetting of the yarn sheet with water or the like prior to its entering the sizing liquor and that 
it can be squeezed following pre-wetting, but prior to sizing, without additional units being 
required in principle, the draw-in unit is multi-functionally designed simultaneously as a 

15 pre-wetting device and as a wetting agent squeezer. 
List of Reference Numerals 
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Claims: 

1. A device for sizing a yarn sheet (3) being moved in a conveying direction (5), 
having at least one sizing compartment (2) for contacting the yarn of the sheet with sizing 
liquor (25), wherein a draw-in unit (1), which preferably comprises three rollers (6, 7, 15), is 
connected upstream of the sizing compartment (2), and a squeezer (27) for the sizing is 

5 connected downstream thereof, with means for pre-wetting the yarn in the sheet with a 
liquor which is at least diluted in respect to the sizing liquor, in particular with water, prior 
to its contact with the sizing liquor (25), and with a wetting agent squeezer (16), placed 
between the pre-wetting means and the sizing compartment (1) , 
characterized in that 

10 the draw-in unit (1) is simultaneously embodied multifunctionally as the pre- 

moistening means (10, 14) and as the wetting agent squeezer (7, 15, 16). 

2. The device in accordance with claim 1, 
characterized in that 

a draw-in unit (1) consisting of three rollers (6, 7, 15) 
5 dams up a first wetting agent supply (10) in a nip (9) above a first squeezing gap (8) between 
its first and second rollers (6, 7) in the conveying direction (5) of the yarn sheet (3), and dips 
with at least one of its rollers, in particular the second roller (7), into a second wetting agent 
supply (14), and that the path of the yarn sheet (3) after the first wetting agent supply (10) 
leads through a first squeezing gap (8), and then along the surface of the second roller (7) 
10 through the second wetting agent supply (14) through a second squeezing gap (16), the 
wetting agent squeezer. 

3. The device in accordance with claim 1 or 2, 
characterized in that 
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the second roller (7) and the third roller (15) of the draw-in unit (1) are arranged with 
their axes essentially vertically above each other. 



4. The device in accordance with at least one of claims 1 to 3, 
characterized in that 

the yarn sheet (3) is conducted over a free distance (17) from the surface of the third 
5 roller (15) of the draw-in unit (1) to the surface of the first roller (18) of the sizing 
compartment (2), and the length of the free distance (17) between the departure of the yarn 
sheet (3) from the third roller (15) of the draw-in unit (1) and the first roller (18) of the sizing 
compartment (2) is mmimized because of its compact structure. 

5. The device in accordance with claim 4, 
characterized in that 

the free distance (17) is protected against heat loss by means of a cover (19). 



9 
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Abstract 

A device for sizing a yarn sheet is described, having at least one sizing 
compartment for contacting the yarn with sizing liquor, upstream of which a draw-in unit is 
connected, and downstream of which a sizing agent squeezer is connected. In order to 
achieve pre-wetting of the yarn sheet with water or the like prior to its entering the sizing 
liquor and that it can be squeezed following pre-wetting, but prior to sizing, without 
additional units being required in principle, the draw-in unit is multi-functionally designed 
simultaneously as a pre-wetting device and as a wetting agent squeezer. 



10 
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geben) 



Ich erklare hiermit, daB alle in der vorliegenden Erklarung von mir gemachten 
Angaben nach bestem Wissen und Gewissen der Wahrheit entsprechen, und 
femer daB ich diese eidesstattliche Erklarung in Kenntnis dessen ablege, daB 
wissentlich und vorsatzlich falsche Angaben oder dergleichen gemaB § 1001, 
Title 18 des US-Code strafbar sind und mit Geldstrafe und/oder Gefangnis 
bestraft werden konnen und daB derartige wissentlich und vorsatzlich falsche 
Angaben die Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefShrden konnen. 



I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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German Language Declaration 



VERTRETUNGSVOLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbundenen Angelegenheiten vor dem 
US-Patent- und Markenamt: (Name(n) und 

Registrationsnummer(n) auflisten) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 

Dalbert U. Shefte No J 8. 174; Francis M. Pinckney No. 21.138: 
Karl S. Sawyer, J r. No. 28.902 : Nancy Talavera Wood ffq 38,334; 
Susan S. Jackson Nr. 41,30?.- Michael A. Tobin N,o. 43,95^, 
Gwendolyn L. Gill ^MJM 

Dalbert LLS hsfta. 

Kennedy Covington Lobdell & Hickman, LLP 

Bank of America Corporate Center,, Suite 4200. 100 N. Tryon Street 

CTSaTtotte, North Carolina 28202-4006 

Send Correspondence to: 



Telefonische Auskunfte: (Name und Teleformummer) 



tU. Shefti 
Direct Telephone Calls tc 



« and telephone number) 



Vor- und Zuname des einzigen oder ersten Erfmders 


Full name of sole or first inventor 

Ralf FUCHS j 


UntaschriftdesErfrnders Datum 


Inventor's signature Date 


Wohnsitz 


Residence _ 
Stolberg. Germany 


Staatsangehorigkeit 


Citizenship 
German *S 


Postanschrift 


Post Office Address 

Pfarrer-Gtfau-StraBe 42 a, D-52223 Stolberg, Germany 






Vor- und Zuname des zweiten Miterfinders (falls zutreffend) 


Full name of second joint inventor, if any 
Hans Gerhard WROBLOWSKI 


Unterschrift des zweiten Erfinders Datum 


Second Inventor' s signature Date 


Wohnsitz 


Residence 

WuppertaL Germany t&QZ"/^ 


Staatsangehorigkeit 


Citizenship 
German 


I Postanschrift 


Post Office Address 

Reifarth Str. 44, D-42349 WuppertaL Germany 



(Im Falle dritter und weiterer Miterfinder sind die 
entsprechenden Informationen und Unterschriften 
hinzuzufug en. ) 



(Supply similar information and signature for third and 
subsequent joint inventors.) 
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Vor- unci Zuname des einzigen oder ersten Erfinders 


Full name of third j oint inventor, if any II 
Gerhard Y0SWINCKEL 


Unterschrift des Erfinders Datum 


Inyfentor' signature / // // Date 


Wohnsitz 


Residence 

Aachen, Germany tO^SiK 


Staatsangehorigkeit 


Citizenship 
Germany ^ 


Postanschrift 


Post Office Address 

Elsa-Bradstrom-StraJ3e 30, D-52070 Aachen, Germany 






Vor- und Zuname des zweiten Miterfinders (falls zutreffend) 


Full name of fourth j oint inventor, if any 


Unterschrift des zweiten Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


I Postanschrift 


Post Office Address 



(Im Falle drifter und weiterer Miterfinder sind die (Supply similar information and signature for 

entsprechenden Informationen und Unterschriften subsequent joint inventors.) 

hinzuzufugen.) 
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